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Abstract

Complex industrial processes play a vital role in modern industry, where process monitoring and
fault diagnosis are essential for ensuring safety, efficiency, and product quality. However,
industrial process data are often nonlinear, nonstationary, and strongly coupled, making
conventional monitoring methods difficult to apply effectively. Time-frequency analysis provides
an effective tool for revealing dynamic process behaviors and extracting fault-related information
from complex industrial data. This lecture will present recent advances in time-frequency analysis
for industrial process monitoring, including signal decomposition, time-frequency representation,
and feature extraction techniques for oscillatory fault detection and diagnosis. Representative
applications from phosphate chemical plants in Yunnan Province will be introduced, covering
process feature extraction, quality monitoring, plant-wide fault detection, root-cause analysis, and
fault diagnosis. These studies demonstrate the potential of time-frequency analysis in supporting
intelligent monitoring and operation of complex industrial processes.
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